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ir;
 longitudinally at will   and  transversely   by   overhanging  the
driving wheels.
In general it may be said that gears offer a very satisfactory
transmission for a low speed locomotive, such as is used in freight
and switching service, but they do not seem to be able to stand
up under the heavy impact strains which accompany high speed
operation. On the other hand, slow speed gearless motors are
excessively large and heavy, because the peripheral speed of the
armature is below the most economical value; they are therefore
best adapted for high speed operation.
Locomotive Weights.—The locomotive weights used in various
classes of electric railway service have been indicated in Chap.
XI. The weights and dimensions of interurban locomotives are
usually limited by roadway conditions, such as strength of
bridges, weight of rail, spacing of ties, overhead and side clear-
ances, and by the maximum peak loads allowed on the power dis-
tribution system and power plant. It is feasible to build loco-
motives for heavy traction service in very large sizes, but it is
not necessary to do so, as the multiple unit control system permits
any desired number of locomotives to be operated as a single
unit. Besides, small units may be more readily shopped, and
while in the shop do not tie up as much capital as do the larger
units.
A study of the tables on pages 348 and 349 indicates that the
weight per driving axle varies considerably in the different de-
signs. Axle loads up to 72,000 Ib. have been used in steam
locomotive practice, but such loads make roadway maintenance
very costly. In well-designed heavy electric locomotives the
driving axle loads usually range between 35,000 and 50,000 Ib.
The weight on drivers must be sufficient that the adhesion of
the locomotive will permit the motors to be worked up to their
overload rating, yet must not be so great that the motors will
be dangerously overloaded before the drivers slip.
Drive Wheels.—Drive wheel diameters vary from 33 in. to
72 in. Small drive wheels cannot .be used with gearless motors
because they limit the diameter and therefore the capacity of
the motor armatures. Other considerations which tend to fix
the minimum size of the drive wheels have been given in Chap.
XL Considerations of motor, transmission, and frame design
fix the maximum limits of drive wheel diameter.
Drive wheels for large locomotives are usually constructed with

